
Reports~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

Physicians can routinely expect to care for patients
from ethnic groups differing from their own. By
acknowledging our patients' cultural beliefs, learning
more about them, and-when possible-incorporating
them into our practice, we will be better prepared to
serve this increasingly diverse population.
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ZYGOMYCOSIS IS A relatively uncommon fungal infec-
tion. Most cases have been reported in association either
with diabetes mellitus-usually when complicated by
ketoacidosis-or in an immunocompromised host.1,2
Cutaneous zygomycosis may also complicate extensive
soft tissue injuries that occur in a patient without an
underlying medical condition.3'4 We describe a case of
cutaneous zygomycosis following minor trauma in a
patient with no underlying medical condition except for
well-controlled non-insulin dependent diabetes mellitus.
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Report of a Case
The patient, a 78-year-old man, presented with a

small, blue-black bulla evolving from an erythematous
nodule above the right knee. The lesion had developed
over the previous six days following a shallow prick
from a splinter of wood. Treatment was started with oral
cephalexin (0.5 grams 4 times a day). The patient's med-
ical history included diabetes mellitus for the last seven
years. His diabetes was being treated with gliben-
clamide, and he had postprandial glucose values lower
than 190 mg per dl.
A Gram stain of the aspirated bulla revealed a few

neutrophils and scarce Gram-positive cocci in clusters;
the culture was sterile. Over the subsequent four days,
the patient became febrile and a minimally painful
necrotic lesion developed over his right knee.
We admitted the patient to the hospital. On physical

examination his temperature was 38.3°C (101°F);
pulse, 90 beats per minute; and blood pressure, 150/80
mm of mercury. A superficial black necrotic lesion was
noted above the right knee, the diameter of which was
10 mm. The knee itself was intact. Distal pulses were
palpable. The remainder of the physical examination
was unremarkable.

Results of a chest x-ray were normal. Pertinent serum
laboratory results were as follows: hemoglobin, 124
grams per liter (12.4 grams per dl); leukocyte count,
10.0 X 109 (10,000 per mm3) with 80% polymorphonu-
clears and 7% bands; serum glucose, 9.7 mmol per liter
(175 mg per dl); and glycosylated hemoglobin, 8.4%
(nonnal, up to 7%). Renal function tests and electrolyte
counts were normal. The serum albumin level was 38
grams per liter (3.8 grams per dl), and serum
immunoglobulins were in the normal range. Muscle and
liver enzymes were also within the normal ranges.

Intravenous cefazolin (1 gram four times a day) and
clindamycin (600 mg three times a day) were begun. In
the following three days, the patient remained febrile and
the lesion extended proximally. A culture from the
wound grew Enterobacter cloacae, at which time a regi-
men of 400 mg of ciprofloxacin intraveneously two times
a day and 500 mg of metronidazole four times a day were
begun. Two days later, the patient appeared toxic: his
temperature was 39.4°C (102.9°F), his pulse was 120
beats per minute, and the necrotic lesion extended further
and deeper, involving the patella. Serum laboratory tests
revealed a leukocyte count of 16.0 X 109 (16,000 per
mm3) with 85% polymorphonuclears and 10% bands. A
swabbed culture of the wound grew Pseudomonas
aeruginosa and Enterobacter cloacae.

A diagnosis of necrotizing fasciitis was made, and
extensive debridement of the knee was done, which
included a tissue biopsy. The pathologic specimen
(Figure 1) revealed broad nonseptate hyphae character-
istic of zygomycosis. A culture of the necrotic tissue
grew no fungi.

Three drugs were administered: amphotericin B,
intraveneously, 50 mg four times a day; ceftazidime, 1
gram three times a day; and amikacin, 500 mg twice a
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Figure 1.-The figure shows zygomycosis. Note the broad non-

septate, irregularly branching hyphae surrounded by necrotic

debris. (PASX400)

day. There was no improvement in the patient's general
condition in the following 48 hours, and signs of necro-

sis appeared in the perimeter of the d6brided area. An

amputation above the knee was subsequently undertak-

en. After the operation, the patient was still febrile and

developed adult respiratory distress syndrome, at which

time he required intubation and mechanical ventilation.

Wound cultures taken at the time of amputation

yielded Kiebsiella pneumoniae as well as the previous-

ly mentioned isolates. The dosages of ceftazidime and

amikacin were disconinued, and imipenem cilastatin (I
gram four times a day) was begun. The patient's fever

gradually resolved, and, after 14 days, he was weaned

from technical ventilation and extubated. Amphotericin
B was given in a cumulative dose of 0.5 grams, and six

weeks later the patient was discharged. The results of

blood cultures taken throughout the course of the illness

were all sterile.

T'he patient was treated with insulin while septic, and

glucose values did not exceed 13.88 mmol per liter (250

mg per dl). There was no evidence of ketoacidosis

throughout the course of the patient's illness.

Discussion

The incidence of zygomycosis has increased in the

last two decades.5 The patient whose case is presented
here experienced primary cutaneous zygomycosis

evolving from an ulcer superficial to gangrenous celluli-

tis; his condition was complicated by secondary bacteri-

al infection and sepsis.

Zygomycete fungi have relatively low pathogenicity;

most cases are seen in immunocompromised hosts. There

are several risk factors for zygomycosis: diabetes mellitus,

especially when complicated by ketoacidosis; immuno-

suppression, which appears in such patients as those with

leukemia, lymphoma, and solid organ and bone marrow

transplantation; chronic renal failure; therapy with corti-

costeroids and deferoxamine; and malnutrition.1'2

There are several anatomical classifications of

zygomycosis: rhinocerebral, pulmonary cutaneous, gas-

trointestinal, and widely disseminated.1'2 In a recent
series, cutaneous infection was noted to be prominent.4
Cutaneous zygomycosis is less often associated with
systemic illnesses than are other forms of zygomyco-
sis;4 it may be acquired by traumatic implantation or
through iatrogenic inoculation of the skin with fungi.
Cutaneous zygomycosis can be associated with
ischemic ulcers in people with diabetes3'6; an iatrogenic
response following a needle stick in an immunocom-
promised host3'4'7; tissue injury following a trauma or a
surgical procedure3'4; a wound infection from contami-
nated elasticized tape3'8; or bum-wound infections.3'9 It
is likely that the patient whose case is reported here pre-
sented initially with primary zygomycosis after a minor
injury from wood splinters.

Hemorrhagic bullas and black necrotic ulcers are
typical (but nonspecific) lesions that may occur with
cutaneous zygomycosis.9 The first bacterial wound cul-
ture taken from this patient was sterile, and when bac-
terial infection subsequently developed, appropriate
antibiotic therapy was ineffective, which is consistent
with primary zygomycosis.

The case we presented is unusual because most patients
with well-controlled diabetes, as well as patients who do
not have diabetes, have a major systemic predisposing
condition or a local injury creating devitalized tissue.34
Patients with well-controlled diabetes and no previous sig-
nificant injury who do experience a case like this usually
have infection in the distal extremities, where ischemia
because of vascular insufficiency is likely.10 This patient
had no evidence for an underlying immunodeficiency and
had well-controlled non-insulin dependent diabetes. The
lesion, however, developed after trivial trauma.

All forms of zygomycosis, including cutaneous, are
diagnosed by direct microscopic examination of clinical
specimens-the ideal specimen being one that was sur-
gically removed. The fungi appear typically as broad,
pleomorphic, nonseptate hyphae that branch at a right
angle. An examination of lesion scrapings in a potassi-
um hydroxide preparation or with calcofluor white stain
may allow for more rapid diagnoses." 2 To make species-
level identifications, a culture of the fungus from the
biopsied tissue and microscopic identification of mor-
phologic features are needed. A culture obtained from a
swabbed specimen may yield no fungal growth,1 2 which
is what happened in the case presented here-examining
necrotic material that was obtained at surgery led to the
diagnosis of cutaneous zygomycosis.

The fungal invasion of vessel walls with subsequent
infarction may lead to a vicious cycle in which devital-
ized tissue enables further fungal and bacterial growth.
Bacterial infection may complicate mucormycotic gan-
grenous cellulitis; the possibility of zygomycosis thus
should be considered even if bacteria have been isolat-
ed. This is especially true in a predisposed host in whom
appropriate antibiotic therapy is ineffective."I
Zygomycotic gangrenous cellulitis closely resembles
necrotizing fasciitis and synergistic cellulitis; clinical
criteria alone are unreliable for their differentiation.10

WJM, March 1998-Vol 168, No. 3 Alerts, Notices, and Case Reports 193



Thus surgical excision that includes a biopsy should be
performed in all patients who have invasive soft tissue
infection that is not readily being controlled by antibiot-
ic therapy alone. 10,12

The hallmarks of successful treatment for all forms
of zygomycosis are early diagnosis, aggressive surgi-
cal debridement, systemic antifungal therapy, and con-
trol of any underlying disease. Invasive zygomycosis
may be cured by extensive debridement-sometimes
in the form of amputation-and the intravenous
administration of amphotericin B.4'5 Amphotericin B
lipid complex has been used successfully in treating
zygomycosis. Lipid formulations of amphotericin B
should be considered for patients with zygomycosis
and severe renal impairment because of the nephro-
toxicity of the conventional form of amphotericin B
and the chance of systemic zygomycosis affecting the
kidneys.13 Both the optimal duration and the total
amount of intravenous amphotericin B for zygomyco-
sis are unknown; they should be individualized
according to the patient's clinical response.

Azole antifungals have been found to be completely
ineffective in comparison to amphotericin B in an ani-
mal model of zygomycosis.14 There are few reported
successful outcomes of zygomycosis with fluconazole
therapy.15 The relative contribution of fluconazole
administration beyond surgical debridement and rever-
sion of the underlying immunosuppression cannot be
determined in these cases.

The prognosis of the cutaneous form of zygomycosis
is better than its other forms, which is probably due to
the enhanced feasibility of surgical d6bridement.4 As
this case demonstrates, invasive zygomycosis can fol-
low mild injury in patients without classic predisposing
factors. Zygomycosis should be considered in the differ-
ential diagnosis of progressive necrotizing skin infec-
tion. It is important to note that isolating bacteria does
not exclude zygomycosis.
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Administration of a
Neuromuscular Blocking
Agent and a Narcotic Agent
Mimicking Posterior Urethral
Valves
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URINARY RETENTION in male neonates demands evalu-
ation for the presence of posterior urethral valves.
Urinary retention can be iatrogenic, however, if ill
neonates are heavily medicated in the absence of a
urethral catheter.

Report of a Case
A male infant was delivered to a healthy 26-year-old

gravida 4, para 0 (G4PO) woman at 34 weeks gestation
through a spontaneous vaginal delivery. The child was
noted to have normal external genitalia and normal
voiding, with a serum creatinine level of 0.8 mg per dl.
At 2 days of age, he developed respiratory distress and
required intubation; pancuronium and fentanyl were
employed for paralysis and sedation. No urethral
catheter was placed. One week later, he developed
anuria and had a serum creatinine level of 3.0 mg per dl.
A physical examination revealed normal external geni-
talia and suprapubic fullness. Results of ultrasonogra-
phy showed a distended bladder and bilateral
hydronephrosis, consistent with the presence of posteri-
or urethral valves. The renal parenchyma, however,
appeared to be of normal echogenicity and thickness for
the infant's age (Figure 1).

(Terris MK, Merguerian PA. Administration of a neuromus-
cular blocking agent and a narcotic agent mimicking pos-
terior urethral valves in a premature infant. West J Med
1998; 168:194-196)
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